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Coronavirus disease 2019 (COVID-19) is caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) \[[@CR1]\]. The contagious nature of SARS CoV-2 puts the ENT surgeon at a high risk of being infected with the virus \[[@CR2], [@CR3]\] particularly while performing aerosol generated procedures.

Procedures of the nose, oral cavity, larynx, pharynx and trachea have a high risk of generating aerosols \[[@CR4]\]. While we endorse the recommendation that all elective cases should be postponed during this time and that only emergency procedures be carried out \[[@CR5]\], this must be done in a manner that limits the risk of exposure of the surgeon and the health care staff to Covid-19. In the current scenario, when social distancing is considered to play a key role in preventing the spread of Covid-19, Robotic surgery could prove to be the surgeon's choice for management of patients requiring surgical intervention. The procedure is carried out by a surgeon sitting at a console in the operating room, but outside the sterile field, directing and controlling the motions of the robotic arms, thus maintaining complete control over the surgery with the only difference being that the control is indirect and exercised from an increased distance.

Though the application of Robotic surgery in the field of ENT is limited, it could play a significant role in the management of head and neck malignancies. In the current scenario, Robot Assisted Surgery, *wherever available and indicated*, can prove to be beneficial in effective management of essential ear, nose, throat, and head and neck conditions that cannot be postponed to a later date while minimizing the exposure of the operating surgeon reducing the risk of cross infection among people working in OT, to the aerosols generated during the procedure.

However, the present technology could have certain limitations too. An important point to take note of is that the surgeon sits at the console and is away from the patient's mouth but the assistant is at the head of the bed and in close proximity to the patient. The assistant is quite exposed to secretions and electrocautery fumes. Therefore, the benefit of being away from the patient may not apply to the entire team, but the majority of health care staff could still be protected. We believe that the pros and cons of every procedure must be evaluated thoroughly before undertaking it and complete knowledge of the precautions that need to be taken while performing a surgery is a must. This article provides a comprehensive review of the advantages and disadvantages of carrying out Robotic surgery for the management of Ear, Nose, throat and head and neck cases during the Covid-19 pandemic and the precautions that are required to be kept in mind while performing the surgery.

Indications of Robot Assisted Surgery in Cases of Otolaryngology and Head and Neck {#Sec2}
==================================================================================

It is being recommended worldwide that all elective surgeries be postponed to a later date, certain emergent conditions requiring prompt intervention need to be triaged. During the Covid-19 pandemic, the levels of surgical prioritization have been detailed by the Royal college of physicians and surgeons Glasgow in novel studies \[[@CR6]\].

Robot assisted surgery in ENT can be classified into Transoral Robotic Surgery (TORS) for lesions in the oral cavity oropharynx, larynx and hypopharynx and Remote access surgery done through a Retro Auricular Hairline Incision (RAHI) for removal of neck masses without leaving a scar in the anterior aspect of neck \[[@CR7]\]. Keeping this classification in mind, the triage guidelines for the current scenario \[[@CR6]\] and the applications of robotic surgery for management of ear, nose, throat, head and neck pathologies \[[@CR8]\], Fig. [1](#Fig1){ref-type="fig"} depicts the indications of robotic surgery during the Covid-19 outbreak.Fig. 1Depicts classification and indications of robot assisted surgery in ENT and Head & neck during the Covid-19 pandemic

Though conservative management and postponement of non-urgent surgeries is recommended during the Covid-19 pandemic, surgical intervention, if needed for the treatment of malignancies must not be postponed beyond a limit. If patients with head and neck malignancies present at an early stage where resection of the tumor is feasible, they can expect a good outcome after the surgery and appropriate adjuvant treatment \[[@CR9]\]. A delay in surgery of such a patient could lead to progression of the disease and ultimately could worsen the prognosis of the condition. A triage of cancer cases is hence mandatory. The American College of Surgeons (ACS) has given guidelines for triage of cancer surgeries during this pandemic \[[@CR10]\]. In our view the decision of surgery should depend on the stage of tumor and its characteristics. While one might consider postponing the surgery in slowly progressive tumours in the early stage some tumours may warrant prompt resection and adjuvant treatment for better prognosis.

While the use of Robotic Surgery is limited in transnasal and otological procedures because of instrument size and functionality \[[@CR11]\], its application could prove to be beneficial for the management of head and neck neoplasms and could have various advantages over open surgeries during the Covid-19 outbreak.However, this might prove to be an expensive treatment alternative and the equipment required for it may not be available in many centers.

While the advantages and disadvantages of robotic surgery in ENT have been documented in studies earlier \[[@CR8]\], assessing its application while dealing with a contagious virus like SARS-CoV-2 is the need of the hour.

PROS {#Sec3}
====

The primary advantage of Robotic surgery during the Covid-19 pandemic is that it can be performed by maintaining a distance not only between the patient and the health care workers but also between the surgeon and other operating staff, thereby minimizing the risk of transmission of virus between health care workers who otherwise would be in closer contact with each other and the patients during conventional, open procedures \[[@CR12]\].Transoral Robotic Surgery which has a major role to play in the management of head and neck malignancies, avoids procedures like mandibulotomy and reduces the need for tracheostomy both of which are procedures that generate aerosols in large quantities \[[@CR11]\].Another major advantage that we can derive by use of Robot assisted surgery during this time include minimizing direct exposure of a majority of the healthcare personnel to body fluids, smoke, gases and aerosols generated in a surgical procedure. In addition to the above factors, Robotic surgery reduces the duration of stay of a patient in a hospital. Hence in accordance with novel studies \[[@CR13]\] we are of the opinion that in the present scenario, benefits of robotic surgery far outweigh those of open procedures.

CONS {#Sec4}
====

Robot Assisted Surgery in ENT has its own limitations which have been enumerated in studies earlier \[[@CR8]\]. However the pitfalls of the procedure must be freshly evaluated before considering it as an important treatment modality during the Covid-19 Pandemic. The most important factors to take note of are the expensive equipment of surgery and its lack of availability in many treatment centers. The lack of experienced and trained personnel for carrying out the procedure may also pose a challenge. However, in centers where there is availability of the equipment as well as trained staff, Robot Assisted procedures can successfully be carried out to manage life threatening conditions in the current scenario with minimal exposure to the staff in the Operating Room..

Another important consideration is that the smoke and gases released during surgeries are potentially hazardous and some studies report the presence of viruses in smoke generated during surgical procedures \[[@CR14]\].The presence of a safe and effective method to vent smoke and gas generated during the surgery is hence essential.

Recommendations for Robot Assisted Surgery During the Covid-19 Pandemic {#Sec5}
=======================================================================

The importance of triage cannot be undermined during the Covid-19 outbreak and we strongly believe that the first step towards patient management during the Covid-19 pandemic should be prioritization and proper decision making keeping in mind that while prompt intervention must be carried out for all emergency cases, all precautions must be taken to minimize the exposure to the health care staff. Guidelines for the triage of ENT procedures must be followed sincerely, though we believe that the decision to operate upon a tumor could differ from case to case and should be the surgeon's call \[[@CR6]\].We advocate pre-operative screening of all patients for Covid-19; 48 h prior to undergoing surgery. In centers where this is not possible, all patients must be considered Covid suspects and necessary precautions should be taken accordingly.Though cumbersome, the use of Personal protective equipment(PPE) and N95 masks with goggles is recommended to be worn by all OT staff while doing the robotic surgery. For the Personal protective equipment (PPE), use of highest protection level III is recommended for bedside assistant and level II for console surgeon \[[@CR13]\].The time taken by the staff in docking and undocking of robotic arms should be minimum and hence only trained staff must be present in the Operation theatre.In addition to these, we recommend the use of instruments with integrated suctions along with limiting the number of assistants and trainees in the operating theatre.The Operation theaters must be equipped with an excellent ventilation system designed to facilitate evacuation of smoke, gases and aerosols effectively.We advocate the use of coblator over electrocautery for the purpose of hemostasis in surgery, wherever applicable.This would help in reducing smoke generation during the procedure.Since the viruses present in aerosols have a tendency to settle on metal surfaces, the pre and postoperative decontamination of the equipment of Robot Assisted Surgery could prove to be time consuming and challenging in the current scenario. The use of disinfectants for sterilization of all robotic surgery equipment must be made mandatory and fumigation of OT should be ensured after every procedure.

Conclusion {#Sec6}
==========

Based on a thorough reading of literature on the various recommendations being followed for surgeons worldwide during the Covid-19 Pandemic, we can state with conviction that any surgical procedure being undertaken in the current scenario should be done in a manner that ensures successful patient management along with minimal exposure to the health care staff. Robotic surgery is typically done in a manner that prevents direct contact of the surgeon with the patient and the health care staff. Robot Assisted Surgery if available, offers various benefits over open procedures in the current scenario and hence is the need of the hour. In accordance with certain studies \[[@CR13]\] we would suggest that in the coming months, Robotic Surgery could prove to be a safer and more effective alternative option to open procedures with the view of minimizing exposure to SARS-CoV-2 provided all precautions, for the safety of Health care staff, along with measures of smoke evacuation and disinfection of equipment are meticulously undertaken.
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